"Method and apparatus for producing a panel of plastics 
material" 

*** 

The present invention relates to a method and an 
apparatus for producing a panel of plastic material. 
The invention was developed in particular for the 
production of panels having at least a first region 
formed by at least one plate of thermoplastic or 
thermosetting material, possibly coated, moulded by 
thermo- compression and at least one second region 
constituted by injection moulded thermoplastic 
material. Panels of this kind are used in particular as 
inner covering panels for vehicle doors, in which the 
panel region constituted by the coated plate of 
thermoplastic material is aesthetically more valuable 
and is used for the upper part of the panel, whilst the 
injection moulded part made of thermoplastic material, 
which is less delicate, extends on the lower part of 
the panel, more prone to be hit by the feet of the 
persons stepping into and out of the vehicle. 

Currently used solutions for the production of 
panels of this kind require the use of two independent 
moulding apparatuses, one for thermo-compression 
moulding of the coated plates of thermoplastic material 
and the other for the production by means of injection 
moulding of the complementary panel region. The two 
panel parts are mutually joined in a subsequent step by 
means of mechanical anchoring, ultrasonic welding or 
other fastening method. 

European Patent Application No. 1153725 by the 
same Applicant describes a method and an apparatus for 
forming, by injection moulding, a component anchored 
onto a surface of a plate of thermoplastic material 
whilst said plate is moulded by thermo-compression 
between the mutually opposite surfaces of two half- 



moulds. According to the method and the apparatus 
described therein, an injection moulding cavity is 
obtained in one of the half -shells and terminates on 
the thermo- compression moulding surface of the same 
half -shell . 

The present invention has the object of providing 
a method and an apparatus which allow to obtain, in a 
simpler and more rapid manner, panels constituted by 
two complementary regions, made up one by a plate of 
thermoplastic material and the other one by injection 
moulded material . 

According to the present invention, said object is 
achieved by a method and by an apparatus having the 
characteristics set out in the claims. 

The present invention will now be described in 
detail with reference to the accompanying drawings, 
provided purely by way of non 1 imi t ing example in 
which: 

Figure 1 is a schematic front view of an 
interior lining panel for vehicle doors obtained by 
means of a method and an apparatus according to the 
present invention, 

- Figure 2 is a section according to the line II- 

11 of Figure 1, 

- Figures 3 through 6 are schematic sections 
showing, the steps for producing the panel of Figure 1, 
and 

Figure 7 is a section in enlarged scale 
according to the line VI I -VI I of Figure 5. 

With reference to Figures 1 and 2, the reference 
number 10 designates an inner lining panel for vehicles 
comprising a first region 12 and a second region 14 
complementary to the first region 12. The first region 

12 is formed by a plate 16 of thermoplastic material 
moulded by thermo- compression and provided with an 



aesthetic lining 18 applied onto the visible surface 
during the moulding step. The plate of thermoplastic 
material can be provided with inserts 2 0 made of 
injection moulded plastic material formed during the 
thermo-compression moulding of the plate 16, as 
described in detail in the document EP-A-1153725 by the 
same Applicant. The second region 14 of the panel 10 is 
obtained by injection of plastic material in the manner 
described below. The second region 14 is permanently 
fastened to the first region 12 along a junction area 
22 which extends on the front face and on the rear face 
of the panel 10 along the entire longitudinal edge 
shared by the two regions 12, 14. The panel 10 
including thermo-compression moulded plate 16 with the 
related lining 12 and the injection-moulded region 14 
is obtained with a single thermo-compression- inj ection 
moulding operation, in the manner described below. 

With reference to Figures 3 through 6, the 
reference number 24 designates an apparatus according 
to the present invention for producing the panel 10. 
The apparatus 24 comprises a lower half -mould 2 6 and an 
upper half -mould 28, movable relative to one another 
between an open position and a closed position. The 
half -moulds 26, 2 8 have respective mutually co- 
operating moulding surfaces 30, 32. Each of the 
moulding surfaces 30, 32 is subdivided into a thermo- 
compression moulding region 3 0a, 32a and into an 
injection moulding region 30b, 32b, mutually 
complementary. The half -moulds 26, 2 8 are provided with 
conventional cooling means (not shown) . In one or in 
both the half -moulds 26, 28 is formed at least one 
injection channel which terminates on the injection 
moulding region 30b, 32b of the respective half -mould. 
In the example illustrated in the drawing, two 
injection channels 34 formed in the lower half -mould 2 6 



are schematically represented. The figures also 
illustrate auxiliary injection channels 26 which 
communicate with injection moulding seats 38 that 
terminate on the thermo-compression moulding region 
3 0a, to form by means of injection moulding the inserts 
20 on the rear face of the plate of thermoplastic 
material 16, as described in the aforementioned 
document EP-A-1153725 . 

The upper half -mould 2 8 is preferably provided 
with a retaining element 40 able to slide relative to 
the upper half-mould 28 between an extracted position 
and a rearward position along a direction parallel to 
the direction of closure of the half -moulds. The 
retaining element 40 is destined to hold an edge of the 
plate of thermoplastic material 16 and of the lining 18 
in correspondence with the junction line between the 
thermo-compression and injection moulding areas. 
Multiple retaining elements 40 can be provided, 
distributed along said junction line, or a single 
retaining element 40 can be provided, extending along 
all or a substantial part of the length of the border 
line between the compression moulding regions and the 
injection moulding regions. 

The lower half -mould 2 6 is preferably provided 
with a positioning element 42 having a positioning 
surface 44. The positioning element 42 is preferably 
borne by an actuator 46 which allows to displace the 
positioning element 42 between an operative position 
shown in Figure 3 and an inoperative position shown in 
Figures 4, 5 and 6. In the operative position, the 
positioning surface 44 extends in correspondence with 
the border line between the thermo-compression moulding 
region 3 0a and the injection moulding region 3 0b. 
Alternatively, the positioning surface 44 can be 



mounted able to slide in the vertical direction in the 
lower half -mould 26. 

The lower half-mould 26 is preferably provided 
with a plurality of extractor elements 48 movable 
between an inoperative position shown in Figures 3, 4 
and 5 and the operative position shown in Figure 6. 

With reference to Figure 7, the lower half -mould 
26 is provided with a plurality of grooves 50 which 
terminate on the moulding surface 3 0 and extend astride 
the compression moulding region 30a arid the injection 
moulding region 3 0b. Moreover, in the lower half -mould 
26 can be provided suction channels 52 which terminate 
on the surface 3 0 along the border line between the 
thermo- compression moulding region 3 0a and the 
injection moulding region 3 0b. 

The operation of the apparatus described above is 
as follows. With reference initially to Figure 3, at 
least a plate of thermoplastic or thermosetting 
material 16 in a plastic state is laid onto the thermo- 
compression moulding region 3 0a of the lower half -mould 
26. In this step, the upper half -mould 28 is in a 
raised position and it bears a frame 54 whereon is 
stretched a sheet of lining fabric 18. The positioning 
element 42 is in the operative position, in which the 
surface 44 extends along the border line between the 
moulding regions 3 0a and 3 0b. The positioning surface 
44 serves as a reference to lay the plate 16 onto the 
region 30a automatically, so that after the laying an 
edge of the plate 16 extends along the border line 
between the moulding regions 3 0a and 3 0b. The suction 
channels 52 are connected to a suction source and hold 
the edge of the plate 16 along the aforesaid border 
line. The retaining element 40 is in its lowered 
position and an edge of the lining sheet 18 extends 
below the retaining element 40. 



In the subsequent step shown in Figure 4 , the 
positioning element 42 is brought to its inoperative 
position outside the half-moulds or inside the lower 
half -mould 26 and the upper half -mould 28 is lowered. 
Figure 4 shows the moment in which the retaining 
element 40 presses the edge of the lining edge 18 
against the edge of the plate 16. The upper half -mould 
2 8 continues to be lowered down to the completely 
closed position shown in Figure 5. In this condition, 
the thermo-compression moulding regions 30a and 32a 
carry out the thermo-compression moulding of the plate 
16 and simultaneously apply the lining sheet 18 against 
the upper surface of the plate 16. As can be seen in 
Figure 5, in the closed configuration of the half- 
moulds 26, 28, the injection moulding regions 3 0b and 
32b facing each other define an injection moulding 
cavity which communicates with an end of the plate 16. 
In the closed condition of the half -moulds 26, 28 
plastic material is injected into the injection 
moulding cavity defined between the injection moulding 
regions 30b and 32b. The injected plastic material 
fills the cavity and solidifies in contact with the 
regions 30b and 32b. The injected plastic material also 
penetrates into the grooves 5 0 which extend astride the 
border line between the compression moulding and 
injection moulding regions and forms a series of 
mutually parallel ribs, one of which is designated as 
56 in Figure 2, which merge on the lower surface of the 
plate of thermoplastic material 16 achieving a secure 
bond between the plate 16 and the panel region 14 
obtained by injection moulding. Simultaneously with the 
injection of plastic material between the injection 
moulding surfaces 30b and 32b, plastic material is 
injected into the seats 38 via the auxiliary injection 
channels 3 6 to form the inserts 2 0 on the lower surface 



of the plate 16. Once the injected plastic material is 
solidified and the plate 16 is hardened, the upper 
half-mould 28 is raised and the extractors 48 are 
activated to detached the finished panel from the 
surface 30. 



